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worsening	of	their	condition.	Studies	have	shown	that	outdoor	activities	are	greatly	missed,	
with	people	with	wising	 to	be	able	 to	perform	such	activities	 again	 (Olsson,	 Lampic	et	 al.	
2013).	Golf	also	has	an	important	social	element,	not	to	mention	being	cognitively	challenging	
due	 to	 the	 requirement	 to	 judge	 distance,	 slope,	wind,	 and	 ground	 conditions.	 However,	
unlike	other	sports,	golf	does	not	have	a	reaction-time	component	that	would	render	it	too	
difficult	 to	 perform	 for	 people	 with	 dementia,	 as	 their	 condition	 worsens.	 Golf	 is	 also	
practiced	outdoors,	which	is	another	desirable	element	of	activities	for	people	with	dementia.	
Indeed,	some	activities	proposed	for	people	with	dementia	include	ecotherapy	as	a	means	of	
improving	quality	of	life	in	people	with	dementia.	Being	outdoors	has	also	been	shown	to	be	
a	facilitator	taking	part	in	physical	activity	(Cedervall	and	Åberg	2010).	Finally,	the	length	of	
time	 that	 golf	 sessions	 last	 for	 due	 to	 the	 slower	pace	of	 the	 game,	means	 that	 informal	
caregivers	would	be	able	to	have	a	potential	respite	from	care.	

Although	no	studies	have	been	published	on	the	effect	of	golf	on	people	living	with	dementia,	
a	pilot	study	has	been	carried	out	at	the	Lincoln	Golf	Centre	that	has	shown	very	promising	
results.	This	initiative	was	started	in	October	2015	and	can	accommodate	six	golfers	at	each	
session.	The	sessions	last	for	three	hours	every	Thursday,	with	the	qualitative	reports	showing	
that	golfers	enjoy	the	activity,	while	their	caregivers	also	appreciate	the	service.	Some	of	the	
comments	made	by	caregivers	include:		

“I	can’t	get	him	to	a	day	centre	but	I	can’t	stop	him	coming	here.”	

“He’s	happier	and	he’s	more	relaxed	so	I	am	more	relaxed.	It’s	priceless	from	my	
point	of	view	to	see	him	happy	and	doing	something	as	he	was	always	so	active.”	

“The	best	way	of	describing	it	is	that	it	makes	him	buoyant,	he	lights	up	when	he	
comes	here,	it	brings	him	alive	again.”	

In	conclusion,	it	is	expected	that	playing	golf	will	improve	physical	function	and	quality	of	
life,	while	their	caregivers	will	have	a	decreased	burden.	

Methods	
Research	design	

The	project	will	be	a	randomised	controlled	trial	with	a	partial	crossover.	Each	condition	will	
be	followed	for	eight	weeks,	with	the	crossover	occurring	after	eight	weeks.	Participants	will	
be	tested	before	and	after	each	condition,	with	a	total	of	three	tests	per	participant.	The	tests	
will	cover	physical	function,	physical	activity	level,	cognitive	function,	and	quality	of	life.	The	
caregivers	will	provide	information	related	to	quality	of	life	and	psychopathology	in	dementia	
of	the	person	they	care	for,	as	well	as	their	own	quality	of	life.	Full	details	of	the	tests	to	be	
used	are	provided	in	the	measurement	technique	section	below.	The	experimental	design	is	
shown	in	Figure	1.	

There	will	be	two	150-min	sessions	each	week,	starting	with	30	minutes	socialising,	then	90	
minutes	playing	golf,	then	30	minutes	socialising.	The	golf	sessions	will	progress	from	putting,	
to	chipping,	and	then	a	full	swing,	with	sessions	taking	place	on	a	nine-hole	golf	course.	There	
will	also	be	an	interview	with	the	PWD	and	their	caregiver	at	the	end	of	the	intervention	to	
collect	additional	information	relate	to	participation	in	the	project.	
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with	respect	to	sample	size	and	error	rates	(Hopkins	and	Batterham	2016).	The	crossover-
design	with	12	participants	will	be	able	to	detect	a	standardised	mean	difference	(SMD)	of	
0.8,	which	has	been	described	as	a	moderate	change	(Hopkins	2006).	It	would	require	135	
subjects	in	each	group	to	be	able	to	detect	an	SMD	of	0.2,	which	is	equivalent	to	a	correlation	
coefficient	of	0.1,	which	has	been	described	as	the	smallest	worthwhile	change	(Cohen	1988).	

Protocol	

The	PWD	recruited	 for	 the	study	will	undergo	a	golf	 intervention	based	on	 the	pilot	work	
developed	 by	 Golf	 in	 Society	 in	 Lincoln.	 The	 golf	 lessons	 will	 be	 run	 by	 trained	 golf	
professionals	 at	 The	 Shire	 Golf	 club	 in	 Barnet,	 Hertfordshire.	 All	 instructors	 have	 been	
specifically	trained	in	working	with	individuals	who	have	disabilities	as	part	of	the	work	of	The	
Golf	 Trust,	 which	 is	 registered	 with	 the	 Charity	 Commission	 (Registered	 Charity	 Number	
1172134).	The	club	has	several	key	requirements	including	being	away	from	main	roads,	quiet	
and	welcoming.	The	golf	club	has	a	driving	range	to	facilitate	the	teaching	programme	and	a	
par	3	course.	The	par	3	course	will	be	used	for	all	the	lessons,	which	will	be	up	to	90	minutes	
long,	and	will	follow	a	standardised	session	plan.	There	is	an	indoor	area	available	for	days	
when	weather	conditions	are	not	suited	for	playing	golf.		

In	addition	to	the	professional	instructors,	volunteers	will	be	required	to	accompany	PWD	on	
the	golf	course.	All	volunteers	will	undertake	dementia	awareness	training	prior	to	the	start	
of	the	study,	as	well	as	training	in	health	and	safety.	The	volunteers	will	be	by	the	England	
Golf	County	Development	Officer	for	Hertfordshire	from	local	gold	clubs.	

Measurement	techniques	

Each	 assessment	 will	 involve	 a	 battery	 of	 tests	 for	 both	 PWD	 and	 their	 caregivers.	With	
respect	to	the	PWD	group,	they	will	be	assessed	for	physical	function,	physical	activity	level,	
cognitive	function,	and	quality	of	life.	The	caregivers	will	provide	information	related	to	the	
PWD	in	terms	of	quality	of	life	and	psychopathology	in	dementia.	Caregivers	will	also	provide	
information	on	themselves	for	quality	of	life	and	caregiver	burden.	Full	details	of	the	tests	to	
be	used	are	provided	below.	

Primary	outcome	measure	

The	primary	outcome	measure	will	be	quality	of	life	in	PWD,	which	will	be	assessed	using	the	
DEMQOL	(Smith,	Lamping	et	al.	2005).	The	DEMQOL	is	a	28-item	scale	that	was	designed	for	
use	with	all	stages	of	dementia,	and	is	filled	in	by	the	interviewer	with	the	PWD.		

Secondary	outcome	measures	

Physical	function	will	be	assessed	using	the	Short	Physical	Performance	Battery	(SPPB).	The	
SPPB,	which	has	been	shown	to	be	the	most	appropriate	generic	screening	test	in	community-
dwelling	 older	 people,	 consists	 of	 three	 tests	 that	 measure	 balance,	 walking	 speed,	 and	
muscular	performance	standing	up	from	a	chair	(Freiberger,	de	Vreede	et	al.	2012).	Recent	
research	has	shown	that	the	SPPB	can	be	used	to	measure	of	physical	function	in	older	adults	
with	dementia	(Fox,	Henwood	et	al.	2014).	

Physical	activity	levels	will	be	recorded	using	the	Assessment	of	Physical	Activity	in	Frail	Older	
People	(APAFOP),	which	was	validated	successfully	in	community-dwelling	older	people	with	
mild	 to	 moderate	 dementia	 (Hauer,	 Lord	 et	 al.	 2011).	 The	 APAFOP	 uses	 more	 common	
activities	in	older	people	such	as	walking,	standing,	sitting,	and	lying,	which	are	given	intensity	
ratings	and	are	more	typical	of	the	types	of	activities	of	older	PWD.	
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Cognitive	 function	 will	 be	 assessed	 using	 the	 Montreal	 Cognitive	 Assessment	 (MoCA)	
(Nasreddine,	Phillips	et	al.	2005).	This	brief	screening	tool	was	highly	recommended	by	the	
Dementia	Outcomes	Measurement	Suite	(DOMS)	for	use	as	an	outcome	measure	in	studies	
that	address	potential	changes	in	cognitive	decline	(Bentvelzen,	Aerts	et	al.	2017).	

Caregivers	will	provide	assessments	that	relate	to	both	themselves	and	the	PWD	they	care	
for.	 Caregivers	 will	 complete	 the	 DEMQOL-Proxy,	 which	 provides	 an	 assessment	 of	 the	
caregiver’s	impression	of	the	quality	of	life	of	the	PWD	they	care	for	(Smith,	Lamping	et	al.	
2005).	With	respect	to	the	quality	of	life	of	the	caregiver,	a	recent	systematic	review	identified	
that	a	disease-specific	instrument	was	warranted	to	assess	the	quality	of	life	of	caregivers	of	
PWD	(Page,	Farina	et	al.	2017).	To	this	end,	a	new	tool,	the	C-DEMQOL,	has	been	designed	
specifically	to	assesses	the	quality	of	life	of	caregivers	of	PWD.	This	questionnaire	is	currently	
being	developed	by	the	Centre	for	Dementia	Studies	at	the	University	of	Brighton	and	will	be	
available	in	time	for	the	study	to	start	(personal	correspondence	with	Dr	Stephanie	Daley).	

Caregivers	will	also	be	asked	to	complete	the	short	form	of	the	Neuropsychiatric	Inventory	
(NPI-Q),	which	is	a	questionnaire	on	psychopathology	in	dementia	(Kaufer,	Cummings	et	al.	
2000).	 This	 tool	 has	 been	 shown	 to	 provide	 a	 reliable	 assessment	 of	 neuropsychiatric	
symptoms	and	associated	caregiver	distress.	

The	 total	 assessment	 of	 the	 caregivers	 is	 expected	 to	 last	 60	minutes	 in	 the	 form	 of	 an	
interview.	 In	 addition	 to	 the	 specific	 questionnaires,	 caregivers	 will	 also	 be	 given	 the	
opportunity	to	discuss	any	issues	that	have	arisen	during	the	trial,	with	this	information	used	
for	a	qualitative	assessment	of	the	intervention.	

Data	analysis	

Quantitative	

All	statistical	analysis	will	be	performed	using	SPSS	version	25	(IBM	Corp,	Armonk,	New	York,	
USA).	 Data	will	 be	 assessed	 for	 normality	 using	 the	 Shapiro-Wilk	 test	 owing	 to	 the	 small	
sample	size.	All	analyses	will	use	magnitude-based	inferences,	which	is	a	method	that	makes	
inferences	about	the	probability	that	the	population	effect	is	substantial	or	trivial,	rather	than	
null	 (Batterham	 and	 Hopkins	 2006).	 Although	 this	 method	 is	 not	 yet	 widely	 used,	 it	 is	
theoretically	 justified	 in	 any	 research	 that	 involves	 statistical	 inferences	 (van	 Schalk	 and	
Weston	 2016).	 In	 a	 recent	 simulation	 study	 of	 500,000	 randomised	 controlled	 trials,	
magnitude-based	 inferences	outperformed	null-hypothesis	 significance	 testing	 in	 terms	of	
error	rates,	rates	of	publishable	outcomes	with	suboptimal	sample	sizes,	and	publication	bias	
from	small	samples	(Hopkins	and	Batterham	2016).	The	results	for	the	study	will	therefore	be	
presented	as	effect	sizes	with	confidence	intervals,	and	in	interpretation	of	the	probability	
that	the	true	effect	is	substantially	positive	(beneficial),	substantially	negative	(harmful),	or	
trivial.		

Qualitative	

Interview	data	will	be	analysed	thematically	to	 identify	the	key	themes.	The	reliability	and	
validity	 of	 theme	 identification	 will	 be	 enhanced	 by	 the	 use	 of	 computer-aided	methods	
(NVivo).	 The	 overall	 term	 for	 the	 qualitative	 approach	 is	 constructivist	 grounded	 theory,	
which	calls	attention	to	the	way	meaning	is	constructed	through	the	interaction	between	the	
participant	 and	 the	 researcher.	 The	 approach	 is	 well	 suited	 to	 research	 based	 on	 a	
collaborative	ethos	with	participants,	and	 is	designed	 for	 topics	where	 little	 is	 known	and	
where	pre-coded	or	heavily	structured	data	collection	is	inadvisable.	
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